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FOREWORD 



^ ^ A primary goal of California public schools is to provide equal 
opportunity for all pupils to become proficient in the basic skills and 
knowledgeable^ in the basic subjects. In our efforts to achieve this 
goal, we mast provide programs that are of sufficient scope and 
depth to'permit each child to learn at his or her own rate and to the 
full level of his or her ability. ' 

Gifted pupils, as a group, have unique educational needs, many of 
' which we can meet only by providing fer a high degred of flexibility 
in* their educational programs. SeveraUyears ago the Departnient of 
, Education directed and coordinated a federally funded "pnojectior 
the development of curnculum material/of the type needed for such 
programs. The 1970 edition of this curriculum guide was a produpt 
* of those efforts, I am pleased that the- Department now has the 
opportunity to help further the educational opportunities for the 
gifted by publishing this 1977^ edition, CurriciJum" Guide for 
Teaching Gifted Children Science in Grades One Through Three: A 
Sample Ecology Unit, I am confident that this-^up'dated publication 
will prove to be as valuable as it^s predecessor in our efforts to help 
gifted children realize their full potential. 




Superyitendent of PubliqJ^struction 



PREFACE 



This curriculum guide, which was plaVined and completed originally 
in 1970 as part of a project under provisions oT the Elementary and 
Secondary Education Act, Vitle V, was updated thj^ year as part of a 
Public Law ,93-380, Section 404, project. Development of Teaching 
Competencies-Gifted and Talented ^djacatwn^Tlie guide is intended 
for use by the teachers of students whose general mental abJity 
places them in the top 2 percen/ of all boys and gfris. 

Curriculum Guide, for Teaching Qifted Children Science in Grades 
On^ Through Three: A Sample Ecology Unit is'one of a series of 
curriculum guides for use by teachers of mentally gifted students. The 
19/70 edition of the guide was writtefti by Charlotte Morrison, 
Teacher, Educationally Handicapped and Learning Disabled, Burbank 
/hiTied School District. She prepared the guide under the direction of 
lohn C. Gowan, Professor of Education, and his assistant, Joyce 
Sonntag, Assistant Professor of Education, both of; San Fernando 
^Valley State College (now Cahfomia State University, Northridge). 
^^-gHtf^^-w«^-.^^^pia.tAfi^ HiihharH, Lon^ Beac h Unified 

School District, under the direction of Paul D. Plowman, Consultant, 
Gifted and Talented Education, California State Department of 
Education, ancj Director, Development of Teaching Competencies - 
Gifted and Talented Education Project. 
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Purposes and Approaches 



It is the intent of this guide to help gifted pupils in gj^des one,' 
two, and three to take an active part in meaningful learning activities 
.that concern the^ world of nSRuial science. The. guide includes. a 
sample teacl^ngjeaming plan for a unit and eigtU sample lessen 
plan's. The emj^hasis-of the unit is on ecology and on various aspects ' 
of that branch of science, such' as the biological, the envirohmental, 
and the geological. . ♦ 

"Overview 

Chapter 1 includes a general vjew of the unit, a set of behavioral 
objectives, and a list of .generalizations and concepts. Chapter 2 
^mple teachingTl e aming planior 4he- compl e t e tmi^ Chapter 
3; dealing with the |ubject matter of the unit, contains eight sample 
lesson pfans; each lesson deals with a different ecological topic. 

Each of the eight lessons in Chapter 3 begins with an appraisal of 
the knowledge the pupil may already possess. The children are then 
asked to organize thefr knowledge into useful patterns so that they 
maj ''be able to apply it to gain new insights. Experiments and 
investigations are tabe done individually or in small groups and are 
to be followed by sharing of observations with the entire class. 

Much of the work is to be carried on through group discussion, for 
it is during the use of this technique that the pupils put^eir ideas 
into words. The willirign^ss of the teacher 16 accept unusual ideas 
while requiring some justification for the ideas is the key to setting 
the classroom climate and is a highly effective means of motivating 
the'pupils to commk thejnselves with enthusiasm to this work. 

Creative >^riting activities may have a very personal meaning for 
some of the pupils;- their efforts should be kepUpHv^te if they do not 
wish to share them. Grade marks for achievement should not be 
given for these 'ctivities, and the jhftd^n should be aware that no 
marks will be recorded. The purpose o^Jhe creative writing activities 

J 



is to give pupils an * (Opportunity tb express their feelings aboui 
nature. ' ^ 



jh ^ Behavioral Objectives 



In thfe preparation of this guide, dmple. attention has been givin 
the research of Jerome S. Bnmer,' of J. f . Guilford and P. 
Merrifield (Univeraty of Southern California)^ and of Benjamin S. 
^loom and his askpciates. Special-»attention has been directed toihe 
affective and cognitive ddmaips of learning, as explored in Tax-, 
onomy of Educational Objectives} Certain functions ii> those 
domains are designated in the list of objectives that follows: ^ 

• The piipils wUl express a desirfe to know why organisms behave 
as they do'^ in the organisms' environments. (Knowledge, 

I response) . - ^ 

' • The pupils will identify specific infomjation needed to answer 
their questions. (Comprfehehsion, response). 

• The pupils wUl seek means to answer their questions through 
, experiments, resource materials, and resource personnel. 

V (Comprehension,* analysis, receiving, responding) • • 

. 

• The pupU's wUl share ii^formation, as well a$ identify needs. 

when' information is lacking, by means of class discussions. 
(Analyzing, responding, valuiilg) ^ , 4 ^ 

• The pupils WUI classify information on the basis of appropriate 
1^ categories. (Comprehension^ response) . • - 

• The pupils will find relationships between envirortijpental 
conditions and the ^ways irt whidTorganisms^re'spond. (Syn- 
thesis, organisation) - ^ 

' • The pupUs will express feelings of responsibility for frfe roles 
people play ifrecplogical balance. (Evaluation ^characterization) . 

• The pupils will recognize and*express an appreciation for the » 
aesthetic qualities of nature through interpretive beha^jlor.™ 
(Applicatibn, Synthesis, responding, valuing) ^ 

Other org^izations of goals and objectives are equally appro- 
priate. Science Framework for California Public Schools Kinder- 
garten-Grades One Through Xwejve includes a number Of objec- 
tives under goals deahngwith attitudes, thinking processes, skills, and 



^ Taxonomy of Educational Objeh fives TheJSlfuification of Educational Goals. In two 
volumes. Handbookll. Cognitive Domain, Edited tj^m^^ urn irt S. BI6om and others, ^956. 
Handbook II Affpltive Domain, Edittd by D. R. Krathwohl and others, 1964. New Vork: 
DavidH^cICay Co., Inc. . % ' 
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knowledge.^ Objectives in McGra^^^-Hill Evaluation Program for ESS 
are grouped under th^ following headings, rational thinking pxQcess, 
manipulation, communication, concepts, and attitudes.^ 

^ Generalizations and Concepts 

After the* chifdren have completed the unit, it is expected that 
^ they will understand and ^preciate, at their particular level of 
sophistication, the followmg geheralizations and concepts: 

• The substpatum is the base on which an organism lives. As used 
-in this guide, the terl* substratum is roughly equivalent to'the 
more commonly used term eco5y5/^m, * ^ 

Organisms have certain physical characteristics that^enable them 
to liv^ on or in their substrata. - / " 

• Animal n;iovement falls into types of movement that are made 
possiWe by certain physical characteristics which- the animals 
possess. • ^ ^ 

• Survival of the species is related to animal move™nt, as in tKe 
instances of miration, self-protectibn, and the seeking of food.'' 

• There is beauty in the movement of animals^ , > 

Seed^ dispersal is identified on the basis of types of dispersal that, 
are made possible by certain characteristics of the s^eds. 

• improved chances of germmation are related to the type ofseed 
dispersal within a giVfen ^'vironhient. , < * ' • 

• Scientists of the., past' Jiave 'used techniques which can be 
duplicated by elementary' students. ^ • . . ' 

% • Ti|?ere k a large number of dormant seeds in tjie soil. ► 

• Life woCil*not e^ist in the way th'^t we know it if the .heat 

' * from the sun were lost. ' * 

* • » 

P^ple adjust temperature extremes to suit themselvef through 

• temperature-control devices. ^ 



2 * 

Science Framework for CahfQrnm Public Schools Kindergarten - Grades One Through 
^Twelve. Sacramento C^itornia State Department of Lducation* lj970 , 

^Mc(iraw'//ill Evaluation Program for hSS. New York ' Mcxiraw-HiU Book Cortiparty, 
Webster Division, 1974 
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Safnple Teaching- L^armnjg[ Plan 



The following sample shows the- type of teaching-learning plan 
, that can be drawn ftp for a science unit for gifted pupils in ^r^des one 
J through three. - v . • ^ ^ 

" ' ' A Unit oh Ecology 

Ecology is the study of the j^lationships Betweeij* organisms (living 
things) and-; their erjviro||i^s. Such relationships inclucte* .the 
,fntera^;tions*of organisms ^th. otheri)rganisms. and with nonliving 
, objects m their surroundings. 1|fis ujiit consists of'eight lessons/each 
,of which pertains to an important as^ct of ecological science: 
.substra^twi^ animal movement, seed dispersal /temperatnre, light, 
^ food, water, and erosion. Suggested activities and Assignments for «ie 
pupils are listed under each sidehead below. ^ ] 



> / 



Substratum 

L Identify various substrata?.^ ' . ' * , ^ . ' • ' , 

2. Recognize c^fiaracteristics of substrata. • 

3. Observe organisms' physical adaptatiLs to substrata, 
^nimal Me^ment 

1 . Identify and^classify typW^ of-movemen't.'^ ' . ' 

' 2. Determine the relationship between the movemeitt aijd^the 
. substratum. • ^ V ^ ^ ' 

"3^; Relate the movement to the survival' of the species. . j • 

4. Appreciate fh^ aesthetic qualitiQS'of*movfement. 
^ Seed Dispersal 

1 , Identify and classify categories of seed dispersal . - 

^2. Relate dispersal to the survival o{ The species. » . 
3: Learn of earlier research techniques. 



Tempienijure * , * 

k Recognize the necessity of receiving heat fronKjie sun for life 
on'earth. ' ' 

. 2. Identify. ways in which organisms adapt to'temperatiire changes. 

Light * , 

- 1. Investigate responses oL organisms tq light. . . . ] 

.2., Experience human adaptive powers in response to lack of light. 

Food > ' . 



k Establish a relationship between orgariisms and ^\/^^^^^oi * 

fooc}. \ , • " 

2^^ Observe physical rfiaracteristicrs of organism's that enable them 
»^ to obtain food: : ' J ' - • * .. 

3. Become avvare of some causes gf famine and ways in which 
^ food supplies can be restore'd. •* " - , 

Water . * ^ ^ . . 

1. Experiment to understand (a) movement of water^througlj a ^ 
grpwing plant; (b) transpiration; and (c) water-seekingVoots. 

' 2^Leam of -physical adaptations^on the part of: some animals- " 
'that compensate for a lack of water in their environment. 

3. Become aware of people's efforts to pFOvide themselves with art 
ade^^iate water supply. ^ ' , ' s ^ - 

-Erosion ' , * 

^ 1 . Experiment to observe catrses of erosion. - • ' • 

2. Relate erosion. to ecological balance. *• . 

♦ 3.* Consider tKe^role of people in erosion coritroL"*"* . * ^ , 

Many good reference rtiaterials are available for use by teachers of ' 
children in grades ortq^two; and three. The California -State* 
Department of Education publication -entitled Ekistics is *re'com- 
mended as thgj primary. reference work Cor teachers.^ The suggested / 
jeamlng experiences included in this document are excellent.- 
T^hers should also Find very helpful the chapter entitled "War and" 
Peace Among tjie Niches" in Mary Budd Rowe's Teaching Science,^ ^ 
as Continuous Inquiry. ^ f . * • 

Hkistiq^ Sacramento ^California State Department of Edi^c^jtion, 1973 

^ ^Uowc/Mary Budd Teaching Science as Continuous Inquiry. New York^ McGraw4Ull * 
Book Company, 1973. ^ -'^iJ^Aiit'' * ^ ' ^ : ' 



A number' pf periodicals^ generally contain 'ecology-oriented • 
material tKat wQuld be of interest to teachters and/or students. . 
Almost every issue of Science jund CMdren, published by the 
Natignal Science Teachei^* Assocfation, includes maiterial on ecology. 
National Wildlife, published by tl\e National Wildlife Federation, is 

^ appropriate for use by teachers; <ain(X Ranger Rick, another pubh- 
« cation of the Natibnal Wildlffe Federation, cab be ysed'by children. . 

• > Other' recomniended materials are the Science Curriculum 
Ipiprovement Study Unrts ''Populations'' and ''Environments," 
produced by Rand McNally and Company fand selected l^ts fro'm 
McGraw-Hill's Elementary Science Study series. Among thos^ recom- 
mended most stronglyjfrom ^the latter ^re Greying Seedp, Brine 
Shrimp, Pdnd Water, and Crayfish . > W * * ' 

N Evaluatioti 
• * 

As the children proceed tfirough the unit, it would be well, of * 
course, fpr the teacher to evaluate as often as possible the progress 
they are making. Techniques employed, materials used, degree of 
enthusiasnv shown, and any problems that might be manifested* 
should be appraised. * '-^ 

Moreover, the pupil^ should h& entouraged to mak^e their owi\ 
evaluations and be given whatever guidance they ne^d in this efforts ' 
^ The pupils need to (1) understand why self-evaluation is important . 

to learning; and (2) develop gradually and securely the habit of 
% making meanin-gful evaluations by themselves. . ' • 

Evaluation strategies are generally part of commercially produced^ 
complete progr^s.' { 

Teachers '^re encouraged' to read the chapter oh evaluation in 
Teaching Science as Continuous Inquiry 
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CHAPTER 



Sample Lesson Plans 



The eight proposed lesson plans 'on Ihe study of ecology are 
'presented in this chapter. Each' lesson includes behavioral objectives, 
recommended teaching strategies, suggested pupil activities and 
experiences, and lists of resource^Tiaterials. 

Lesson One: Substratum 

. Lesson one is Intended^^for use with aj:lust^r group or. with^ta 
entire class. Much of the work is based on verbalization of ideas. Tne 
teacher should recognize that' verbalization of self-generated ideas 
may take a gre^at deal of courage on the part of some of the children. 
Willingness of the pUpils.to shaoe knowledge and tojidmit lack of 
jcnowledge can be nurtured through a fespectful attitude on the part 
of the teacher. In this way the teacher will be actinj as a model upo^n 
which the children can base their own behavior' 

Behavioral Oljectives ^ ' 

Affectih: ' * ' ^ \ 

The pupils wUl receive and respond to the idelis of the class. 
(Receiving, responding) • y9 

</The* pupils wUl share new knowledge witW^he rest of the group or 
class. (Responding, valuing) • 

Cognitive: 

. The pHpils wUl frame questions with. the clarity and specifjcity 
necessary to acquire information. (Analysis, response) 

The pupils will^ formulate a definition ot the term stibstratum. 
(Synthesis) 

The pupils will be able to identify numerous examples of substrata 
and some organisms that live on them. (Knowledge) ^ . / . 

The pupils Will use resource materials to find answers^© questions 
left unanswered by their observations. (llesponse, analysis, 
application) 

7 . 

ERiC ( ^ 15 \ ^ , 



- The pupils will communicate to the group or class ^heir under- 
' standing of the relationship tjetween a substratum and the physical - 
characteristicNpf tlje or^nisms living on the substratum. (Compre- 
h^rision, application, respoifse) ' - ^ 



Teaching Strati 

The•teache^pJGvides ffihajyenging'way o^f arriving at the mining 
of substratum by showingiMlm; identifying the substratum, and 
thon having the children define the term. 

. The teacher asks the pUgils to suggest additi^al exajnples*of 
substrata lo demonstratfe their understanding of this term. * * 

The teacher alld\y*|tirn5 for the boys and girll to receive and 
respond to ideas of iA^;^dual learners. ^ 

Jhe -teicher errcourageS -pupil-directed learning by providing an 
opportunity for .obseryatjog and investigation of .the physical 
charkteristics of an^v^Qable organism: Possibilities i'ndude earth- 
worms, snails, and^vy bugs. ' * / . 

The.teapher.stiAiiljtes fyrthe^ reading by anticipating needs and 
making^uit^ljle references easily accessible. 

a 

Suggested Activities , ^ J * 

Show a film that illustrates the concept ' of^'the Urm- substra- 
tum. Life on' a Dead Tree and Life in^a Vacant Lot, are twO) films-that 
would be excellent fof this purpose, Identify the organisms that live 
on a given, substratuni-^an^ develop a'worki)!^ defmition of the term. 

Evaluate the pupils' understanding of the term by asking'them to 
name other substrata (e.g., a freshwater stream or a stagnant pond). 

Have the boys and girls make a bingo-like game b^ writing the 
names of t)ine differSTt substrata in^pine squares on 23 cm x.23 cm 
cards. Each card shouldjjave the i)an>es of. the ^substrata arranged in a 
different order. From 'small* cards ^ith organisms' names written on 
the front and the matching substratum written' on* the back, reacl to . 
the pupils the names of the organisms that hve in the ^various 
substrata. The children <^hou Id coy«ft^he appropriate substratum 
squares on tfaeir ^ca^ds Vith markers \vhen they hear na^tching. 
organisms named. Thfee si^strata covered in 'a straight line make 9 
bingo. A check for correctness of answers can b^ made' By referring 
to therback sides of the teacher's cards. *, . * 

Provide to each gupil a Ijand magnifier and a live organism, such as. 
an earthworm, a.snail, or a sow bug. Remind the 'pupils that no living 
orgapism Sfiould bc^ mistreated and that' the bejiavior of the organism 
can bi easily observed*without excessively poking and^ushing it. 



After the pupils have studied their qrganism, asK them' to describe 
its movement. InsoYar as possible respond to their questions with a 
question. For example,:"How do you suggest we/ind out?" 

Discuss how the needs of the organism are met (food, breathing, 

and so forth). H?ve the*pupils share, \heir observations, inferences, 

and conclusions. 

♦ # 
Answers to questions that are still linaTiswered should be sought 

by the learners in^ reference m^erials made available by the teacher. 

, Retain the organism in a suitable environment (damp soil, for 
example) for further study. . - 

The pupils should be instructed to watch for examples of 
•organisms that have different physical characteristics and that use 
different ways to achieve similar results within the sapie substratum. 
An example would be the ways in^which an octopus, a fish, and-a 
starfish nwve about. 'These three creatures have different physical* 
^ structures ^d move in different ways; and- yet they all^exist within 
' the same s^stratum. ^ ^ ". .. 

Instruct the children to look through resource materials and to try 
to find *3n interesting exaxnple of a physical characteristic that 
permits an organism "to survive in its particular substratum. Then let 
each pupil present his or her .example to the group or class. 
Encourage a^variety of' kinds of presentation, such as the use of large- 
illustrations or models, chalk talks, live demonstrations, or oral 
reports. The following exemplify the kinds of things that can be 
reported on: birds' feet, which are adapted, to holding on to 
branches; frogs' eyes, which have .transparent lids that close under 
water; and lizards' skins, which preserve the body moisture of lizards. 

^"Resource Materials , ' ' 

'-EQUIPMENT FOR ACTIVITIES ' ^ 

Hand magnifier (Most science supply houses offer\i unbreakable magnifier. 

witU sevaial magnifications.) \ 
Motion picture projector 

' MATERli^L$ FOR ^IVltlES 

Cards kored like Wkgo cards (large size, 23 cm x 23 cm) 

Cards with names of organisms written on the fronts and kiijds of substrata 

designated on the backs (small cards) 
Available organism for study (earthworm, snail, sow bug, or the like) 
Large jar containing damp earth ». 
Markers fo^ a bingo-like game • . - 



SELECTED RE^^ERENCES 

Books, articles, and miscellaneous . ' T 

Anderson^ Margaret J. "The Underwatier W^ld of the Caddisfly Nature and 
" Science, V(July 8, 1968), 14-15. 

\ •.Ballin, Aiide.'"Woodland Activity Book/' Science and Children, XII (April, 
1976), 16-17, - , ^ 

Earthworms. ELEMENTARY SCIENCE STUDY. New York McGraw-Hill 
vBook Company, Webster Division, 1971. 

Hoyier, Dorothy Childs. Earthworms. New York 'Thomas Y. Crowell 
Companyri9S3. . • 

•Kramer, ' David C. "Isopods: The Un-Bugs," Science and Children, XI 

♦ ^ (January, February, 1974), 14-15. / 

bchs,*V. Daniel. "Bottle Biology," Sct^^e and Children, XIII (October, 
' 1975), 15-17. ' ^ . 

Ripper, Charles L, Moles and Shrews.- New York: William Morrow and Co.*, 
1957. ' , 

Selsam, Millicent, and Betty Mpnrow. See Through the Sea. New York: 
r -,iHarper& Row Pubs.., 1955^ .* 

♦ 

^Films: : ' ^ ' ' 

The Freshwater Pond. Encyclopaedia Britannica Films, Inc.. 1962. 

* Animals Th$t Livejn the Surf Sutherland Educational. Films, 1965. 
^ ITie/'res/iWflferPoAZi/. Encyclopaedia Britannica Films, inc:, 1966. 

InSrodUcixig Ecology: Dependence and Sharing. Coronet InstructioiAl Medi^ 
" ' 1972, . ^ - . ^ 

Life in a Vacant Lot. Encyclopaedia 3.ritannica Films, Inc , 1966. 
Life in the Ocedn. J ilm Associates of California, 1 9i55 . *^ 

# ' ^i/eon*tti>eflrf 'rree. Film Associates of^Cahtomia, 1957. 

* ^ ^ \^nders in Your Own Backyard. Churchill Film Productions, 19^'. 

• (Other films, filmsUips, and cassetfre;-filmstrip packages may be used as]- 
appropriate.) ' * * * i 

. r Lesson Two: Animal Movement 

»' » , » -! 

Tht characteristic* itiovemeA|s of plants and animals are basic to a 
^ study of eoHogy. This lessoji concentrates on tjje movements of 
various kinds of animal life. Young childre'n are naturally curious 
';^^about animals, large and small, and c^n, with appropriate instruc- 
;tion and guidance, learn a great deal about animal movement and 
related beTiavior. The content suggestgjl here is suitable for use by an 
. entire class. ^ ' • 



Bchavioipl Objectives ' , ^ ^ - 

Affective: ' * ^ [ ' 

The pupUs will, express interest in investigating physical character- 
istics of insects tb determine how they are jable to move. j( Response) 

The pupils will contribute ideas while considering questions* about 
'migration. (ResppnSe) \ . . ' 

The pupils wjll express ap^eciafion for the aesthetic qualities of 
animal moy^meni'^o^^'^^^e^yznoxis art forms: (Valuation) 
Cognitive: * j / . / rjA ^ - ' 

The' pupils' win be able to i(ientify Stome basi^fypes of4fisect 
moveynerit and to'xlassify insects within these categories. (Comprfe- 
hertsidn, knowtedje^*^ " - • . ^ 

' The pupils ^ill h6 able to recognize sonje physical characteristics 
' that enable insects to movk in the Ways tbey do. (Extr^pdatiQn) . 

The pi^s will explain the ifelatibrishij) between animal movement 
* and the -substratuin. (Cdmprehensibn, response) • , 

The pufliis wBl describe the relationship betwe^ migratioiirand, 
survival of the specifes. (ApplicitibftX ' ^ . 
Teaching Strategies . / , W - ' 

' The teacher provide^ pjJportunrabs'for observation of physical 
characteristics ot insects ajid animals with whi^h'the children ai*^ 
,familiar! , ' . ' '/ 

/ The teacjier encouraged the p^upjils to 'form J^^poth^ses and to 
become aware; of gbps in theif inlgnsnation by pieans ,df group 
discussions. * ' * *^ ' \ 

\ -The teacher prdvides for knpWled|e; Exploration 'by asking 
provocative questions. ^' , . • 

The teacher provides resoUroe m'aterials.' . , > , 

TTie tea'cher gives. the phildfen* opportunitie^s to^ express some. of 
their ideas in threetdim^nsional art forms. t ' ' * ; . 

The teacher^'helps th&^pupils to develop visualization skills^ ahd 
awarenessvby showjAg*^ themt4|a way to describe views frorn.an 
, unaccustbjnejl vantage point. • ' ' - , 

The teacher rdijforces originality, ;by providing a treceptive 
atmosphere. ' ^ ' * . ^ ' ' 

Sugjested Activities 

» Arrange a study' trip to a vacant loj^tfstream, a pond, ^ backyard, 
.of a remote part of^he school play^-pund. '(Parks ^nd pu'blic areas 
' are ofteji sprayeti for-the elihiinatio^ of insects and would have very 
little* to' offer.) Ask the pupils tq observe the way insects move and 
where they^^go. 'The observations should be recorded and tabulated 
during the trip to identify the mOSt frequently used , mode of 



"movement and its purpose. Encourage the'children to catch samples 
of the kinds of insects they discover along the way or at the site 
chosen. ,^eet, wings, ahd ott^er distinguishing appendage;^ or parts < 
shbuld be examined iVith magnifying instruments: Sketches taij be 
•-made duiing:the trip or lajer at sch6oUf the ijupils desire toiio so. .* 

Supervise ah insect race. Provide ^ sheet of paper with a large 
circle drawn on it. Mark 'the center of the circle. Have each pupil 
place an inject of ^is.or her choice (no flying insects) at the center 
and watch closely /to see which )nsect getsJB the outside of the circle 
first. About five insects may race at a tiizfe^ 

Show a film about a common' insed! Be sure that the film shows 
the characteristic parts of the insect^. Then compare the insect shown 
in the film with those that were noted on the study trip.. 

Show the film Animals-Ways They Mpve or a similar film.. 

Arrange a library period (Juring which /he learners can examine 
books and articles having to do with animfl mpvement. 

Ask each puf^il to think of an animal he or she especially likes and 
to make a mpflel oT it out of clay.' 

. Have each child arra.nge or construct a si'mple back^ound to, 
illus^ate the substratum, on which the animal of his or Ib'r choice 
lives. ^Encourage each child to point out the physical characteristics 
that permit his 'or her animal to be mobile on ot in its particular 
substratum.. ^ ^ ^ 

^ Ask what change^ of environment take place fn Canada and in our 
,|^rthem states- in the late fall and yearly winter. (Temperature and' 
Pliability of food are the factors to be emphasized.) 
. Continue questioning in the following.manner: 

• ''How do birds survive with no Truits, seeds, or^insecfs available 
. in the winter?*' ' ' . 

• ''Why don't all birds just stay in the warmer aXeas of the 
country all-of the time?"' ' 

• "Do salmon and ducks have the s^e reason for migrating?" ' 

• "What would happen' to the salmon if they stopped migrating?" 

• '*Do people 'ever njigrate?" 

• '"What environmental changes cause people to migrate?'* 

Ask the class to watch aAd study thi> flight pJttems of bird^. * 
(Some species of birds have definite, flight patterns which can be 
identified; for example, flap-flap-flap-glide or flap-glide, flap-gliicle.) 

Have the children finger-sketch in the air the flight pattems'they • 
observe. ^ • , ' 

Suggest to the pupils that a bird flight pattern has a certain beauty* 
that can be captured by putting it into-an art Yorm. Ask them for any 



ideas they might have as to how to do this. (A well-observed pattern 
can became the basis of a creative dance, such as a step-step-step- 
slide; the meter for poetry; the line for pairrting or sketching; or the 
rhythm for music.) t ' . • » 

EncoOrage the children to use the patterns they have chosen in 
ways that show the beauty, the symmetry, and the gracefulness of 
the Rights of birds. ^ ' ' / . 

Resource Materials 

EQUIPMENT FOR ACTIVITIES 
% * Hand magnifier-one per pupil 9 



Motion picture projector 



MATERIALS FOR ACTIVITIES • 

A' large sheet of light-colored paper. 61 cm x 92 cm^- with a 6T^m-diameter 

circle and its center point drawn on tlie paper 
Notebooks and pencils ' 

A snrSl drum and other rhythm instruments ^ 
A supply of clay * ' . * . * * ' / 

A variety of>rt materials (paints,^ starch, yarn, glue, straws, sticks, pipt 
^cleaners, feathers, wire, and the like) , 

SELECTED REFERENCES 

.Book and articles:^ . , 

Benill, Jacquelyn. Wonders of Animal Migration. New York: Dodd, Mead & ^ 
, Company, 1964. * 

Can, Archie. "How Do -Turtles Find ihe Se^T Nature and Science, VI 

(January 6. 1969), 1?-14. } \ / 

Kane, Henry B. Wings, Legs, orFips. New York: ^Ifred A. Knopf, Irfc, 1965. 
McClung, Robert. Mammals and How JTiey Live. New York! Random House, 

Inc., 1963. (See especially pp. 20^26.) 
MOnis, Steven W. "Hitch-Hikers of the Sea," Nature and Science, IV 

13, 1967)', 11-13.* 

t kavielli, Anthony. From Fins^ to Hands, New Yptk: Viking Press, Inc., I96S. 

FUms: ' ^ ' ^ 
^. Animals That Fly. Film Associates of California, 1961. 

Anirhals-Ways They Move. Encyclopaedia Britannica Films, Inc., 1956. 

Snails: Backyard Science. Film Associates of California, 1965. 

Wonder of Grasshoppers, The^oody Institute of Science^ 1959 . 

Lesson Three: Seed Dispersal * 
This secfion can' be adapted for use with a cluster group or with 
incflviduat pupils. TTie problems presented h^re bave solutions based 
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on direct observation and pro.vide excellent opi5ortunitias for the 
chUdren to work independently. For the pfUrpose^ of this lesson, it is 
recommended that the teaeher act as a respurce person and offer 
advice only it it is solicited by the pupil. ' , 

The creative writing experiences encouraged in this phase of the 
unit may h^e a ver/ dftrect, persOjial meaning fpr some children. 
What they w|rite, therefore, should be kept confidenltial if they prefer 
privacy. T^ese creative activities are plaijned to give pupils an 
opportunity to express their own feelings about the worJd of nature. 

Behavioral Objectives 

Affective:- . - 

The pupils will describe the character or quality of nature* as it 
relates to the whimfeical, almost haphazard process that results in the 
continuation of plant life m nature. (Characterization) 

Cognitive . * , 

The pupils wiU learn to Identify four categories of seed diipersal. 
(Knowing, receiving) 

The ^pupils will classify seeds on tfje basis of the way jthey are 
dispersed. (Comprehensiori, response) 

The pupils will investigate seeds to learn how Jhey dispersei 
(Analysis) , $ 

The pupils will relate types^of seed dispersal to improved chanced* 
of germination. (Application) " * 

The pupils will became acquainted with the method Used by-' 
Charley Darwin to* find out. how many^ seeds are contained in ^'given 
amount of soil. (Knowledge) / ' ^ 

The pupils will investigate to determine hbw great a number of 
* seeds is necessacj^ ,to ensure continuation of -the species. 
(Orgfinization) < 

teaching Strategies 

The teacher provides an opportunity for the children to note the 
similarities between things by having the children identify the 
ii^erent properties of the seeds. ' — * • / 

The teat:her uses a game as a problem-solving approach to the 
stimulation of the skills of search. > 

Th? teacher elioits exploratory responses by providing opportuni- 
ties for the pupils to examine phenomena throij|||^xperiments. 

The. teacher guides the pupils through a ,sSv of the work of 
.creative people, considering the methods that tmse persons devised 
ar\d used. ' 
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Suited Activities * — 

By the time they reac^^^he third grade, many children will have a 
general understanding of how seeds disperse. In a group discussion 
the teacher can test to determine whether the pupils are familiar with 
such categories of dispersal as airborne,- clinging, popping of 
dropping, waterbome, and deeding thEOXigh animal droppiligs. Jf the 
students are familiar with these categories, the teacher may move on 
to the seed-box race activity. If categories of dispersal are not clearly 
understo6d, the teacher may proceed as foUovys: ' 

• Enlarged, teacher-made sketches of three or four seecjs repre- 
senting two categories of seed dispersal may be shown on an 
overhead projector. - * 

• The pupils should experiment with real seeds to determine the 
type of movement of each seed and to identify the character- 

Mstics that permit or enhance this movement. . 

• The pupils should locate pn each projected sk-etch the sets of , 

seeds that belong in the same categories.- 

« 

Seed-box race ' ^ 

Each pupil should have a shoe box with enough seeds in it to cover 
the bottom. The seeds should j-epresent several categories of 
disposal. 

AX a signal from the teacher, the children should begin to separate 
the seeds into piles representir^ categories of dispersal. The boys and 
girls should quickly reco^ize that they need to devise .ways to 
separate the seeds in groups rather thari to separate thtjm one bjTbn^^ 
(They might draw a strip of cloth through the box to collect the 
seeds that cling, fan the box to blow out th'e airborne seeds, and so 
forth.) 

Winninjj^|l*c race-getting all the seeds in the box classified-shobld 
not be emphasized, but the methods used to separate the -seeds 
should be discussed. 

Further investigation of seed Jategories 

Clinging seeds should be examined with a magnifying glass or a 
microscope; the shapes of the hooks and barbs should be compared. 

The pupils should malce enlarged sketches of th'e hooks and barbs. 

The learners may use the various shapes of these hooks and barbs 
as individual pir^ces for a mosaic art project. Each piece of the mosaic 
should be made in the shape of a hook or barb observed on a seed. 
The overall design of the mosaic is not to be prescribed. ^ 

Airborne seeds should^be observed in motibn to see whether their 
motion is consistent or haphazard. 



The qhildren should be encouraged to try to, find out why somt 
seeds, spin or float through the air in a cxjnsistent manner. 
Pupil-created experiments, such, as dropping^ seeds onto a bed 'of 
loose sand, will demonstrate how the seeds can penetrate the surface 
of the soil to improve chances of germination. 

Popping or dro{)ping seeds can be observed by hanging ripe but 
still-closed pinecones or. eucalypt us jpo ds in a warm, dry placS in the 
classroom. Light-colored paper should be placed under them. Care 
•must be taken to hang these seed pods in the direction they take 
when tjiey hang naturally oh the frees. In time, the seeds will drop 
onto the paper. ' , • - 

The doncept that humidity is a factor in seed dispersal can be 
demonstrated by placing an open pinecone and a dandelion with a 
full head of seeds in a shallow pan witl^ a small amount of water in it, 
covenng the pan with clear plastic, and setting the pan in the sun. 
The air under the plastic -will become 'more moist. The pupils will 
observe the pinecone and the dancl^elion 'gradually closing. The class 
should be made aware of the relationship of this phenomenon to the j 
probability of successful germination df the seeds. 

The film Seed Dispersal can then be shown, with the sound turned 
off. 

The teacher should ask the children 'to recall examples of seed 
dispersal seen in the film. A Ust shpuld be made. The children should 
also identify the categories of dispersal represented. 

-Next, th^ teacher can read of an investigation made by Charles 
Darwin to determine how many seeds were found in a given amount 
of soil. (See Millicent Selsam's book Play with Seeds,) The pupils 
should duplicate the experim*ent. 

The film Leaf can he, shown at this f)oint. In this social feature 
music is,^ubstituted for narration. The music foUo^vs the path of an 
autumn leaf as it soars on the wind in a Yosemite canyon and floats 
down a stream. 

Each learner should write down what he or she thinks his or her 
own feeUngs might be if tossed by the wind and carried gently along 
by the water, mpch-as a leaf or a seed, the class'should be allowed to 
use either prote or poetry in writing these impressions. 

Resource Materials ^ , , , 

EQUIPMENT FOR ACTIVITIES 

H^d magnifier -one per pupil ' > 

Microscopes * * 

MotiO^n picture projector 




MATERIALS FOR ACTIVITIES ' . 

Colored construction paper, scissors, paste for i^osaics 
A dandelion with a full hfead of seeds * , • ' 

' Enlarged teacher-made transparencies (for the overhead projecterr), showing 
three or four seeds and representing two categories of seecl dispersal ^ 
Eucalyptus seed pods , « ' ' « % 

One inch of sand in a shallow box ^ 
Ah open pinecone- 

Ripe but closed pinecones ^ * 

Shoe boxes (or boxes of similar type)-one per pupil * 

A variety of seeds, m quantities sufTiCient to cover the bottoms of all the shoe 

boxes ' c \4 ^ 

Wnting materials ^ * 

SELECTED REFERENCES / ^ ^ 

Books and articles ( ' * 

F|lk, John H. "Wheelmg Your Way Through the Outdoors " Science and 

Children, XI (Hay, 1 974), 10-11. 
Hammond, Winifred G. The Riddle of. the Seeds. New York: Coward- 

McCarnirlnc, 1966. 
Jordan, Helene J. Seeds by Wind and Water New York: Thomas Y. CroWfeU 

Coihpany, 1962. . . ' ' 

Selsam, Millicent E. Flay with Seeds. N.ew Yoijc: Willfam Morrow and Co., 

1957. (Sec especially p. 48 ) ' . , ^ 

Films: 

How Seeds Are Scattered. International Filni Bureau, 1973, 
Leaf. Pyramid Film Productions, 1962. 
• Seed Dispersal (Second edition). Encyclopaedia Britannica Films, Inc., 1957. 

Lessdn Four: ^ 
Temperature-its Influence on the Envii:onmenr- 

'^To try to assrgn a particular time allotment for the questiohing in 
this section would be unwise. The pupils might answer the first 
question so completely that • some pther <iuestions wourd be 
redundant; or there might be a need- to spend extra time on 
particular Aspects of the lesson. The teaching-learning situation must 
be flexible. ' ^ 

This lesson provides excellent opportunities for the children to 
acquire practice in critical thinking and in the precise communication 
of their owo ideas. As it was pointed out in Chapter 1, the 
willingness of the teacher go accept unusual ideas while requiring 
some foundation for them is vital td the classroom climate and is 
indispensable to pupil motivation. 
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BehavioraT Objectives * , ^\ ' t' 

Affective: " * ' • * ^ . 

The pupils will give evidence of their ^enjoyment in •becoming 
involved in activities and experiments to support their hypotheses.* 
(Valuation). * r ' ' . • ^ . 

^The pupils will show interest in i^atch;ng for ^evidences of 
lybemation taking place in ^ frog.XComprehension, response) 

^ Cognitive: ' ' , 

^e pupUs wUl fgrm hypotheses about the consequencefs of a loss 
of.heat frorh the sun to^tKe earth. (Analysis, response) 

The.pupUs wUl identify four ways in which life adapts itself* to 
extremes of temperature. (Knowledge) 

The pupUs will compare 'the abUity of human beings with th^t of 
other animals to adapt to extremes of terhperatyre. (A lalysis) 

Aching Strategies ; ^ * 

• The teacher elicits explbratbry response? by proposing questions. 

The teacher encbufages the pupils to find. answers to their own 
qq^stion§ through experimentation^ 

The leacher imprcwes the learner's skills an idea generation by 
motivat^g him or fer to read and listen discriminately and by 
providing him or her with suitable materials for researc|t. 

The teapher arranges activities that wUl help the children to 
interact intelligently with their peers. For example, group discussions 
of some of the -more, difficult questions can be held; by -taking pari in 
these discussions, the children can develop skillj in receiving and 
responding to the ideas of other persons. 

The teacher encourages the development of the pupil's skill in 
exf>ressing his or her emotioffc effectively and constructively by 
creating a receptive classroom atmosphere. The child feels he or she 
IS appreciated and respected; therefore, he or she y^ants to learn and 
to express himself 4>r hers^tf^ 

^ug^sted Questions and Activities^' . 

"What would happen if thfe sun cooled down so much that th^< 
earth got very cold? Would life cease to exist?" If the pupUs believe^ 
that life would cease to exist, remind 'them that humans are 
intelligent beings and are able to explordthfe polar regions. 

The teacher may theR need to ask: "How do pecfple survive in so 
greatly changed an environment?" In contributing and hearing 
answers to this question, the children would come to^ecognize that 
people are able to explore the polar regions only because they bring 
with theoi, from warmer areas, the things that are necessary for* 
survival. . . * 
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'^l5ow would reduction of heat from the sun affect such bodiesj)f 
water as rivers, fakes, and oceans?" The le^amers may have some 
questions abou^pice founing on moving water and on still water, or 
about ice forming inr* bodies of salt water or fresh water. This , 
querying can be expanded Tnto'art experiment wherebV the children ^ 
frSeze^ tap wmter and salt Avater to' find o\h whether there is a 
difference brt ween their freezing rates. It is important that the pupils 
set up most of this experiment by t-hems^lves/with guidance from 
the teacher^ only when needed. They should determine what 
equiprpent they require and what procedure they will use, and they 
should keep records of what l]j||^p?ns. After they discover that salt 
inhibits 'freezing, they^^^hould pe encouraged to think oT ways in 

. which this information couli^iir'yset} toman's advah .^e. 

- **Do you think that the oceans wonfd freeze solid to the ocean 

' floors?" " / ' * • ^ ^ • ' , 

; "If ponds and lakes freeze to the bottom, how do the fish 
survive?" • , - 

"I'n the i^olar regions are the icebergs frozen to the floor of -the 

. ocean?" 

"^Can you think of any benefits that might be derived as a result of 
* a cold ,earth?" Any of the benefits pf refrigeration would be 
appropriate. Inquiry should^ be made as to how the products to be 
refrigerated would be Obtained. ^ jrs>Jt * * * 

*'Is the sun the only source of heat for the planet E^tn?" If the 
pupils bring up'ways to 'produce heat for buildings aftd the like, it 
.would be advantageous for the class to investigate the source of^ 
^ energy for the fuel in question; for example, coal and oil come from * 
" plant and animal life, which^got their, energy from the sun. 

"How would the presence of a volcanjo affect a small area of a cold 
earth?" Warm air rising from a volcano would cfeate some wind^s that 
could be -investigated. Warm air rising *can be observed in the '* 
^ clasTsroom by using a light bulb to Iteat^ the air arjd suspending tissue, 
paper to m^e the motion of the air visible. 

"Would this result in rain?" The learners should be encouraged to 
find ansN^ets to this and other questions by means of reference 
materials. It is the teacher's place, at {his agalevel^to make sure that 
refereijces are fouad^by the children without undue delay and that in 
each instance the chil^ participates irt>Jocati.iag the references. 
" "Wh^re Is the earth hot enough to^melt rock?" The existence of 
^ heat within the earth, as distinguished from outside heat that comes * ^ 
J from tfiTe^un, is the conc^Tpt to be brought out here. 
r . "Two sources of heat fbr the earth have been identified. How can 

•yotwtell t(^ch source provide?^ the heat necessary to cause ^eds to * 
% • sproiJl?^' A household thermometer can be placed in ^he ground at 

\ .■ ' .... ■. • ■ 
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various depths, to measure temperature differences.^ The' ground 
should be opened with a^trow^l and closed quickly "so that a 
temperature change will not be caused by the surface air. The pupils 
sHoBild note that at the surface of the ^ound the soil temperature is 
several degrees hotter than it- is a fevy^inclies^below the surface. 
• "What do people do to make themselves more comfortable \yhen 
the weather is too c^d or too hot?" The responses of the children 
should be recorded in three appropriate columns, without headings. 
The columns should correspond to pertain categories, such as "adapts 
clothing,'*' .^'adapts environment" (housing, automobiles, and the 
like), and "adapts food -and beverage." The pupils can then identify 
the characteristics that are -in common with each column and can 
give titles to the columns. 

. "People are just one variety of animals How do other animals solve 
tl)e pA)blem/'or adapting to temperature eattremes?" The Jeamers * 
Should now* consider, first through research and then through 
small-group discussion, the ways in which animals' adapt themselves 
to extremes of temperature. Each groifp needs a pupil representative 
who can either write or put on a tape recorder the ideas brought out 
in the discussion. The learners should be looking for the broad 
classifications of adaptive abilities of animals, such as hibernation 
and estivation, rather than exany)les of individual animal ad'aptation 
to temperature extremes. 

, It would be appropriate at this time to show 'the films The Desert 
Community and Hibernation and Other Forms of Dormancy, The 
children should be allowed to ^dd to their lists of broad classifica- 
tions of 'adaptive abilities of animals. 

»"What.(!ifferences are there between the-adaptive ability of people 
and that of«other animals?" 

Resource Materials ' ^ \^ ^ 

EQUIPMENT FOR ACTIVITIES, ' , 

Hoiiseholc^ thermometers, one p^lve pupils 
Motion pictsUie projector ► 
Tape recorders-one per five pupils 

MATERIALS FOR ACTIVITIES / ' ' 

A supply of ice for classroom experiments 

Transparent jcpntainers, alT of the same size and shape 
SELECTED REFERENCES ' ^ . 

BooHs and articles 

Fenton, Carroll L , and Mil'dred /K. Fenton. Our Changing Weather Garden 
City, N Doubleday & Company, Inc., 1954. 
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I Hankla, Alice K. **An Energy Conference for Little People/' Science and 
; C/i//dre/2, XII (AprU, 1975), 2 r-23, • 

Kirk, Ruth. "SuMvalan the Desert/' Naturjtafid Science, V (October 30, 
1967), 4 • 

Sutton, Ann, and Myron Suttoa^-^e Life of the Desert. New York: 
McGraw-Hill Book Cotnpany, 1966. . * 

Webster, David. "Exploring Winter Ice," Nature and Science, VI (January 3, 
1969), 4. 

Wyler, Rote. The First Book of Weather, *New York: Franklin Watts, Inc., 
1956. 

Films: 

Animals of Alaska. NoTihein Films. \9SS, ^ • " * 

The Desert Community. Encyclm>aedia Britannica Films, Inc., 1965. 
Hibernation and Other Forms of Dormancy. Encyclopaedia Britannica Films, 
Inc., 1962. 

Life on the Tundra. Encyclopaedia Britannica 5ilms, Inc., 1965. 
Livmg Mammals. laternational Film Bureau, 1960. «* 

^ V 

Lesson Five: Light ^ 

Although parts of this section can be done by an individual 
student; in general \X is more suitable for use^by a cluster group afr by 
an entire class. 

Behavioral Objectives * 
Cognitive: , - 

The pupils will develop hypotheses about the effects of certain 
variables pf light upon the growth of plants. (Application, valuation) 

The pupils will carry out e:jperirfients to test their hypotheses. 
(Response, analysis) • 

The pupils will observe* in other organisms certain responses that 
'"areTft^sQesult of light sensitivity^ (Knowing, receiving) 

The pupils will 'participaftr' in experiences in which their other 
senses must compensate for the simulated loss of the use of sight. 
(Analysis, characterization) 



Teaching Strategies * j , ' 

The teacher provides time and materials Cor the pupilj to plan and 
carry.out expierimerTtsrto test their hypotligses. 

The teache^ helps the children to improve ^leir skills'of sfearch by 
^j^-el^b^rating up0n structures with which they are already familiar. 

The /teacher encourages* .the learners to be on the alert for 
information that allo|ws one factor to lead to another factor as \hty 
. ^ listen tb<S»aJliin]ps about phenomena related to' light sensitivity no.t 
observable in th^ classroftn. 



Suggested Activities ' " \ 

Review, through class discussion, previous pupil observations of 
plants seeking li^t. . ^ • 

Ask what 'differences thfe children think there might be in the 
growth of a ptent ifsthe light on the plant were colored. Discuss ways 
in which jHe pupils could find' out. (They should consider doing 
experiment|, carrying out research in books and periodicals, asking 
resource pers(lns,'and so on,)^ ' ' ' ^ 

Ask the children whet'her they believe that the intensity of lighpv 
might have an effect on seed germination. (Encourage them to give 
reasons to support their hypotheses.) 

Detentine whether the pupils can think of other variables Of light, 
such aj'the -amount 9f light measured by time ©r the properties of 
sunlight c€jmpared wit#those of artificial light. 

Allow the learners, mdividuaily or in., small groups, to choose a , 
variable of light to test by means of an experiment.' Each pupil 
shoulc^ formja hypothesis about the probable effect his or her test 
will have o^sl^ plafft, write the hypothesis on a piece of paper, and 
seal the^paper in an envelope to be kept in his or her own desk. 
The experim^t should then be planned and carried out. 
When indivjmials or jmembers of a group agree that their 
experiments are completed, they should make written summaries to 
We share^d with the rest of the class. _ ^ 

'Each pupil should^open hisl^r her own envelope fo see Ijow nght 
or wrong his or her hypothesis is. (This action is a private one, and 
the results do not ne^d to be shared with the class unless the child 
volunteers.) If any experiments have failed comjiletely, the teacher 
may bring alf the pupils together to, coi*ider the problems 
eacountfered. ' ^ ^ ^ 

Next, provide each child with an earthworm and a magnifying 
gl.ass. Tell the children to look for eyes. (There are none.) 

Have each pupil construct, from d fecfap of paper, a small^rch that 
will cast a shadow on one end of his djr her earthworm. Direct him or 
he^r t^ sWne a light on the other end to* see if the worm will 
repeatedly move away from^ the light. .Ask the pupils why earth- 
worms would have any need to be sensitive to light. 

Encourage' the learners to preditt whether snaifs, ants, sow bugs, 
ladybugs, and other small creatures would likely be sensitive to light. . 
. (They should note that organisms are able to adapt themselves to 
- living in certain environments.) / 

Now, blindfold several pupils. Tell them that they will need to use " 
other senses to silbstitute for thejight that enables them to have 
sight • * 
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During this experience of^t^porary **bllndnes^;' the children 
^ should have no trouble ideriflR'ing certain sounds without being 
• a6le to see what is happening; for example, the scraping of chalk as - \ 
someone uses it on the ch'ilkboard'^br the squeak and the smell of a 
felt marker as someone writes with it on a chart. 

One group-^of children can devise ways of employing two signses at 
a time while other groups try to guess, without being able to see. 
^ They might try to id^tify the following: the sound and fhe feel of 
moving air as pages of a book are allowed to turn under one's thumb, 
the sound »of pouring a carbonated dnnk and the feel of its gas 
bubbles, the impact and the sound of a .large book'having been 
dropped on the floor, the' taste and tlje smell of a piece of chocolate 
can4y,and so forth. ^ ' • 

.Having had several experiences of being able to sense without 
seeing, the learners vyll have a better understanding of the^daptive' 
abilities of the bat, as explainq(fl in the film Blind as a Bat. which 
should be shown at this time. 

• Read to the class the article entitled **HGw4)wlar Hunt." ' - 
; Fn a class discussion contrast the ways in which bats, owls, 
and other creatures use heanng to compensate for a lack of light and 
\ the inability to see as most animals do. 

\ , ' The very deep parts of the sea are dark, ^sk the children whether 
there is life in such'areas and, if so, how it gets along without Ijgftt. 
(If there is a general ''right now" kind of interest in this subject, the 
teacher or anothef pupil can read to the rest of the class*. If individual 
learners are intere^ed, they should be given tirpe to read while their 
interest is keen.) ^ 

^ Describe a hypofTtetical situation wherdn the members of the 
dass, along with their. famiries,^must move to a planet that is totally 
dark. The people pay take anything they need with th^m when they * 
go; and they will be able to order supplies, at great expense, from the ' 
planet Earth. Have tftr pupils make plans regarding the equipment 
\ arid supplies to be taken with them\ Encourage the class to make one 
.or several dioramas showing life-support systems, recreational facili- 
ties, econoniic provisions and developments, transportation systems, 
and the like-all of which are intended* to. make life Ijvable and 



' tolerable^'on the new planet. 




Rewurce Materials 



EQUIPMENT FOR ACTlVltlES 



Flashlights- one per three pupils 
Hand magitifier-one per pupil 
Motion picture* projector^ , 
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MATERIAl^ FOR Adt)h/mES 

^ Cloth for blindfoldi^ . > • . ^ . . 

Earth worms-one per pupil . • 

Larjge card^ard cartons for dioramas 
Milk cartons of several sizes 

Plants-one per pupil {mint, geraiiium cuttings, and the like) 
SELECTED MFERENCES . \ - 

Books and articles:. 

« 

Payne, Roger. "How* Owls Huitf Naturejartd Science, IV (January 30,t 
'1967), 4-7. ' . / . . - ' 

* Selsam^ MUji^nt, and Betty Morrow. See Through the Sea. New York: 
* Harper & Row, ♦Pubh^ers, int^_9 55. 

Simon, Seymour. Animals Jn Field and Laboratdfy:~Science Projects in 
Animal BeHovipr. New- York: McGraw-Hill Bot)k Compan/, 1968. (See 
especially; pp. 7-10.) ' ' . 

Thornton, Nancy M. "Lighting the Way f#r Plants," Nature and Science, VI 
(DecemB^TS>Ji968), 6-7. 

Film. J * ' ^ 

Blind as a Bat. The MooJy Institute of Science, 1954. ' 

.Lesson Six: Food 

/As in thei^case-of Lesson Five, this section on the eating habits of 
animals ahd certain food customs and contributions of people will 
have appeal for individual pupils. It will be appropriate for use also 
by a large group or by the class as a whole. 

Behavioral Objectives ' 

Affective^ 

^ The fJupils will describe ^ome bf the difficulti* that would likely 
*be experienced j^y. people or 6easts in reestablishing a food supply 
affer a natural disaster has occurred. (Analysis, valuation) 

Cognitive: " 

-The pupils wilt clcssify animals orr the basis of the physical 
cnllticteristics Jhat determine 'what they catj (Comprehension, 
response) ^ , ^ ' . . * 

•The pupil will explain the relationsljip between plant hfe and the 
survival of animal life. They will distinguish between .herbivdrous 
animals and carnivorous anin^als. (Synthesisf organization) 

Teaching Strategies 

The teacher uses the question technique in Order .to draw close 
attention- to the relationship^ that exist among availability of food, 
ability to coT\supie food, and survival. • • , 
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'The teacher uses a film to show in detail howlfie body parts of 
various animals are relate^i to their eating habits. 

The teacher Mses an art project to illustrate the dependency of one 
life form upon another for survival. 

The teacher uses class discussion to stress the coacept of people's 
need for a balance of nature. ^ " 

Suggested Activities ^ ^ 

Ask. the learners to name things that birds eat. From this list make 
a chart that shows the thmgs eaten in each ca^e, the kind of beak 
needed for the particular food or foods, and the kind Of bird that is 
beirig considered. An example of such a chart follows: . 

Kind of food - Kind of beak Kind of bird # ' 

Food from water Broad, flat beak Duck 

wuh sieve -like 
teeth 

Rodents, Hooked beak for Hawk, owl 

smaJI animah tearing flesh 

Seeds Short, stubby / Quail 

beak for 
^ ' seed pecking 

Insects from ' Chi&ei beak or • _ " ' Woodpecker , 

tree bark wood-borer 



Nectar from . Sucking beak Hummingbird 

flowers 

Show the film Animals -Ways They Eat. ^ # 

^t)isplay some illustratiohs of prehistoric animals. 
/Encourage the pupils to give logical reasons, on the basis of 
'^iiiformatio^n they, have 'gleaned from the film, to support their 
hypotheses about the eating habits of the illustrated prehistoric 
animals; tTiat i^ carnivorous or herbivorous bating habits. 

Ask the children to name some carnivorous animalsjhat are found 
in North America. 

Pose the following qyestions: ''Would these North American 
animals, be able to find food if a drought caused plant life to die?" 
(Accept a "ISIo" answer if the pupils do not perceive at this time the 
secondary consequences of such a drought.) "What aipimak might 
starve?'' "Woul4,<-^mivorous animals b$ affected if most of the 
herbivorous animalsdid starve?'' 

Ask also.: 'in \vhat other ways is plant life used byX^amiVorous 
animals?" (Plants caii be used for shelter, hiding places, perches, 
. nests, and the like.) "How is the balance of nature (in this case, food 
supply) restored after a disaster, such as disease, flood, or.fire?" 

3f 
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Begin ' another line of questioning: *if you were an aphid, wliat 
would you eat?'* 'if you'were an aphid, what might ^eat you?'' 'if 
you were a (whatever ate the, aphid), what might eat you?'' 
(Continue in this manner to establish a ''food chain. '0- 

Provide each pupil with -a long strip of adding machine tape. Let 
^ each cl^jld make an illustrator food chain'by starting at the left of 
the, tape with the n^me of a small lif&Jorm and adding to the 'right of 
that entry the names of increasingly larger life forms that would 
consume the one designated at its immediate left. 

Ask additional c^uestiAns, such as those suggested in the paragraphs 
that follow. 

"What do people do to ^oid starvation betweea -harvesting 
times?" ^ 

^"Before refrigeration 'and canning were invented, which foods 
could have been stored for long periods of time?" 

*'Do people ever have too little food*^" 

"What do people do when a disaster causes a feod shortage?" 

"What 'ways hiye people found to preserve food so that it might 
be eaten at a later time?" (Methods include refrigeratmg, canniog, 
dehydrating, freezing, smoking, pickling, pasteurizing, and vacuum 
packing.) 

Resource Materials . ^ 

EQUIPMENT FOR ACTIVITIES 

Motion picture projector 
MATERIALS FOR ACTIVITIES ^ • ^ 

Adding machine tape ' ' ^ ^ 

SELECTED REFERENCES ' . ^ ' 

Bqoks: 

"Abrams, Isabel S. "Sensitivity Sessions on Ecology," Science and Children,, 
XJI(April, 1975),21-23. ^ 

Burt, Olive W. The fttnt Book of Salt New York: Franklin Watts, Inc., 1965. 
Joy, Charles R. Race Between Food and PeopleJ^cw York Coward-McCann, 
Inc,1961, ^ 

Orr, John ,B. The Wonderful World of Food, Garden City, N. Y.. Doubleday 
& Company, Inc. (Garden City Books), 1958. 

Ortleb,' Edward P, "Ecology m the Elementary Classroom," Science and 
Children, IV (February, 1966), 29. ' ^ . 

"Some Environmental Observations for Young Children," Science and 
Children. XII (April, 1975) 24>25. 

Film: ^ ' ^ ' 

Animals- Ways They Fat. Encyclopaedia Bntannica Films, Inc., n.d. 



Lesson Seven: Water 

Like the twc^ preceding lessons, this section on the important rela-' 
, ♦ tionships between water and life is suitable for individual use. Itis 
also suitable for use^y small groups, by a large cluster gfoup, or by 
an entire class. 

Behavioral Objectives 

Affective: * . 

The pupils will express appreciation for the aesthetic qualities of 
^ water through art, music, or creative writing. (Valuation) 

Cognitive 

The pupils will make a blueprint fo record the ^oot system of a 
^ * plants (Knowhsdge, response) 

The pupils w^Hcompare rpot systems of fresh' plants witli^tho^ of 
• dry plants. (Analysis, response) • , • * . 

The pupils will frame precise questions to gain understanding of an 
observed phenomenon. (Synthesis, organization) 

Teaching Strategies . 

The teacher encourages the pupils to improve their stcills of 
observation through recording the characteristics of ja fresh-plant and 
contrasting the characteristics with those of the same plant "after it 
. has dried. 

The teacher uses a film to motivate the pupils to express their, 
feelings through" the arts. 

Suggested Activities * 

Each member of the group or class should carefully soak the soil 
off the roots of a freshly dug dandelion or some other small plant. * 

Each participant should record the configuration'of the plant by 
fnaking* a blueprint. (Instructions to the, pupil: On an unexposed 
sheet of blueprint paper, hold the plant in place with-a piece of gla^s. 
Place the a^mbled paper, plant, and glass in bright sunlight until th^ 
desired color contrast is obtained. Set the blueprint by placing it in a 
. solution of 29.6 milliliters of hydrogen peroxide to 4.5 li^rs of 

waier.) ( 
. Next, the pupils should Ust observable changes in their plants due 
to lack of water. The changes noted should be shared by all th^ 
pupils. / 

Some of the children may want to atterypt to restore the plant to, 
its earlier condition. • , • / * 

Cuttings of basy-to-root plants, such ai gefanium, mint, or pussy 
willow, should be started. ' . 

■V ^ . . ' • . 
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.The learners should speculate about Kow growth m'ay come from 
the stems even though the original roots cannot be restored. 

Show the class a white carnation (a cut flower). Pldee it in a glass 
containing water that has been treated Vith- food coloring. Set the 
glass in a warm, bright part of the clasiy^oom for a few hour*. Make 
no explanations. The pupils will observe a change in the color of the 
Carnation. 1^ 

Allow the children Jto spjeculate about what has happened and to 
form their- hypothes^s^to questions that. can answered by a 
"Yes" or a "No" from the teacher. 

Encourage the pupils to participate in the activities described in, 
the paragraphs that follow: . 

The class should read about the movemjent of \vatecqn plant stems 
and roots (Selsam, Play with Plants). Sorne*ofihe. experiments 
featured in Selsam^'s^ook should be tned. • ^ ^ 
^ Pupils showing^exceptional interest may be^'^ttracted to a project 
designed to measure the pressure that-^forcesNliquid upward m plants 
(Klein and Klein, "Tie Sap Is Rising"). ' * 

Freshly picked, individual leaves of various kinds should be tested . 
for rates of transp^tion by putting them in sealed plastic bags and 
placing the bags in warm suirjight. 

The children shoujd observe the leaves and classify them under 
certain categori^, sufch as "needlelike," '*waxy " and "broad." . ^ 

The pupils 'should jTiake generalizations about the relationship 
between physical characteristics of leaves and their rate of ti^an- 
spiration. 

^ The learners should try to jcreate experiments that will enable 
them to see how rootrreach for water. * ^ 

The teacher should j:ead from the special-topic issue of Nature and 
Science entitled "Life in the Dese/ts.". 

The members of the class should plan a number of vvays they 
might use to survive in a desert 

.The pupils shpuld dig a cone-shaped hole in an area where the sun 
will shine on the soil. A sheet of plastic should be placed over the 
hote in such' a way that there are no openings. Moisture will begin to 
collect an the underside of the plastic.^The class should discuss how ' 
and why this is happening, and a method should be chosen to collect 
the moisture so that it can be usad flf the plastip is.allowed to sag 
slightly,*dr9plets of water will gather at the low pomt and drop off.) 

Conducfa class discussion about the fact that many people living 
in communities have expended tremendous effort to provide water 
for theipselves. , 

Show the fi" Rainshower In this unique filni interpretive music 
and natural sourids take fhe place of narration. 

o , ... 
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I Ask the children to express creatively 'tkeir Thoughts and feelings 
■ abouf the aesthetic qualities of water. The feacher might refer to 
these qualities as ''the nice things \ye find" about water or ''the 
things we enjoy'' abqut water. The child should be allowed freedom 
of choice: m the manner of expressing himself or herself. He or she 
tnay use 'prose or poetry, painting or sketching, music, drama or 
whatever, as long as he or she feds that he or she is communicating 
his or her ideas Some of the pupils may want to share their work, 
with the class. Those who vvoutd rather not share it should. not be 
forced to<io so. It is important, moreover, that everyone in the class 
. understand dearly that no grades will be grven. 

Resource Mafterials ^ - * ^ / * • 

EQUIPMENT FOR ACTIvmES 

Motion picture projector . ' * 

My^TE^H^ FOR ACTIVITIES^ 

ftlueprmt paper ~^ 

Food coloring ^ 

Hydrogen peroxide 

Plastic sandwich bags 

\ plastic "Sheet, approximately 1 2 m \ 1 2 m or larger 
A white carnation (cut.flower) 
SELECTED REFERENCES 
Books and articles 

Kletn, Richard M , and Deana T Klein . 'Tiow Roots Reach for Water/' 

Ndture and Sc ience, V (January 8, 1968), 14-15 ^ 
Klein. Richard M , and Deana T . Klein ^ *The Sap Is Rising/' Nature and 

Science, V (March 4, 1968), 2-3 
''Life in the Deserts'' (special topic issue). Nature and Science, V (October 

30,19^7) ^ . ^ ' . 

Selsam, Miljicent E Flay wtth Plants New York William Morrow and Co., 

1 949. (See especially pp 46 52 ) 

Film 

. Rainshower Produced by. Dimension fiWn^. I965:^istributed by Chprchill 
Films 

Lesson Eight: Erosion 

» The relationships between erosion anc^ the balance of nature are of 
^eat importanco to a study of ecology.^ Since young children are 
naturally curious about the visible world around them, the many 
causes of erosion wmd, rain, fires, storms, water flow, land shifts, 
and- the lik^, as well as Ihe use and abuse of riature by people and the 



ERIC 



.30 / 

need for control by people-will likely hold much attractioh for the 
pupils as th6y learn the concepts oi this lesson and apply some of 
these concepts in experiments and projects. 

Although most of the rtiaterial presented herels appropriate -for 
use by individuals and by small groups, the class as a whole can 
became involved in the su^ested learning experiences and can 
ben^it greatly in so doing. ^ 
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liavioral Objectives 

Affective ' ^ 

The pupils will express feelings of social responsibility with respect 
to erosiyh caused by people. (Evaluation, characterization) 

Cogimive. 

The pupils will carry out experiments to determine the conditions 
controlling the amount and kinds of erosion 'that take pljce. 
(Analysis, response) ' • , ^ 

The pupils will discuss the effects of erosion in relation to a 
balanced ecology. (Synthesis, response) 

Teaching Slrate^es 

^ The teacher provides opportunities for the children to observe 
erosion taking place on "a- small scale by means of classroom 
experiments. 

The teacher makes use of a film to illustrate eVosion on a lajge 
scal^. ' * ' • ^^"""^^ 

The teacher utilizes group discussion to draw attention to the 
interrelationships between people and erosion. 

Suggested Questions and Activities 

Paint se>^eral large pieces of cardboard with calcimine solution^ and 
leMhe pieces dry. 

Ask the pupils how they themselves might be at)le to cause the 
paint to erode. Allow them to work in small groups for th'S purpose 
of trying to erode the calcimine. ^ 
As methods to erode the paint are devised, .they should be 
recorded by the pupifcon the chalkboard. 

In a dass discussion have the learners identify examples of erosion 
.in nature that parallel the eroding processes used on the calcimine. 
For example, the children may have used some^kind of abrasion that 
would have its parallel in nature with wind and water abrasion or 
with abrasion caused by people and animals on heavily traveled 
paths. ^ • • * 
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Make two garden-type^nursery flatb watertight by lining them with 
plastic. Fill one flat wfth rich loam and another with sandy soil. 
Scatter mustard seed rather thickly on each flat. 

When th,e seeds have sprouted, cover one-half of each flat with 
plastic to protect it. With the flats slightly tippe^^s^j^ia^and rain can 
be simulated*to demonstrate theVdifferences in ferosionlm different 
kinds of soil. 

Next, pull out a 2.5-centimeter-wide strip of mustard sprouts from 
side to side of oj\e of the boxesf Place the box with the cleared strip 
in a horizontal position, and repeat the rain simulation procedure. 
The pupils will be able to see erosion in the cleared strip. Then 'tip 
.the box with the stnp to an^uphill position, and water both boxes 
again. These actions will speed up the erosjoh considerably in the 
box with the cleared sp.ace. ^ ' \ 

Ask the children Why" the two flats were not affected by the wind 
and the w«ter m the same way. ' ^ / 

, Give each. pupil a teaspoonful of soil from both flats. A sharpened 
pencil can be used for a tool with which tcJ^parate the soil into 
small piles Consisting of pieces of plant matter, sand, and the like. 

, Comparisons should then be made of the composition of the two 
kinds of soils, and conclusiCJhsiShould be drawn about the felation- 
ship between the composition oflf the soil and the rate of erosion. 

Children who show particular interest in soil composition should 
be encpuraged to compare more kinds of ^ii and also to "build" 
some soil. They can then test several kinds of soil for characteristics 
of water xetentie^ or compaction , and explain their findings to the 
rest of the class. 

Show the' film Erosion- Levelmg the Land to iUustr^rr*erosion 
^nd deposition of soil on a large scale. 

Ask the folfewing pertinent questic/ns, and (jail for discussion* 

''Does erosion change the lives of people?" The class should 
consider mud slides, earth slippage, sandstorms, silt in water, removal 
and Felocation of topsoil, shifting beaches, and silt-filled harbors and 
marinas. % 

"Is all erosion caused by people?" The pupils should consider 
changes brougfit about during the Ice Age, fire, caused by lightning, 
runo^ff after rain, eart^i movement along fault lines causing rechannel- 
ing and other changes in streams and rivers, ^Iterations wrought by 
the wind, effects of exfoliation, slides caused by animal tunnels, and 
meadows' created by beaver dams. 

"Are the results of erosibn always harmful?'' The children should 
consider Yosemite* Valley, San Francisco Bay, mountain passes, and 
.^^he use of rivers for transportation. 
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"Can people do anything abowf erosion? "'The learners should 
consider contour farnling; the provision of plant covering for bare 
ground; thg reseeding of burned areas; the construction of mud 
control dams, drainage channels, and breakwaters, and other* 
methods of preventiorvand control 

"Shotlld people try to control all or nearfy all erosion It is not 
necessary to elicit general agreement here. The prime concern of tlTe 
teacher at this time is for each Rupil to form an opinion and to have 
some reasons to support it. Opportunity , should be provided fot the 
children to reevaluate thfeir thinking, and the question should be left^ ^ 
open-ended. 

Resoitfce Materials 

EQUIPMENT FOR ACTIVITIES ' * " . 

Mdtion picture projector 

MATERIALS FOR ACTIVITIES . / " 

Calcimine paint ^ ^ . \ - 

Cardboard-a supply of assorted large pieces ^ ^ . . • 

Garden-t)^ nursery flats (two)— ' * - ' 

Mustafd seeds * i ♦ 

Plastic sheets -four pieces, each approximately 1 m \/m 

Sprlrtkier bottles or cans 
SELECTED REFERENCES > ' / 

Books and other publications . v • . 

Bauer, Helen. Water Riches or f^uin. Garden City, N Y. Doubleday & 
Compare, Inc., 1959. , • 

Bendick,^ Jeanne The Wind Chicago. Rand McNally & Co , 19j^ (See 
especially pp. 78-81.) ' ' 

Colby, Carroll B Soil Savers. Nevf York* Coward-McCann, Inc , 1957 

Foster. Albert B., and Adnan C. Fox Teaching Soi^nd U^er Conservation- 
Classroom and Field Guide (Revised editiopji^gram Aid Series, PA-34 1 . 
Prepared' under the direction of the SoilXonservafiin Service Washington, ^ 
D.C.- U S. Department Agnculture, iW. , ; , ^ 

Gask^ll, Thomas F. World Beneath the o'ceahs. American M^vim o^Natura^ 
History. Garden City, N.Y/ Doubleday/ & Company, Inc., 1964 (See 
especially pp. 78-81 ) / , 

^ VesM, Matthew F., and Herbert H. Wong. Seashore Life of Our Pacific Coast. 
Palo Alto'^Cabf. FeaionJ^ublishers, Inc., I956.(^ especially pp. 3 6.) 

FUt?f. . ' % ' • "V ; " • 

Lrosion- Leveling the Land Encyclopaedia Brit^nnlca Films, Inc : 1^65 
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